Summary
The Method of Uncertainty Minimization using Polynomial Chaos Expansions (MUM-PCE) [1] [2] [3] [4] [5] [6] was developed as a software tool to constrain physical models against experimental measurements. These models contain parameters that cannot be easily determined from first principles and so must be measured, and some which cannot even be easily measured. In such cases, the models are validated and tuned against a set of global experiments which may depend on the underlying physical parameters in a complex way. The measurement uncertainty will affect the uncertainty in the parameter values.
MUM-PCE was written to provide a streamlined workflow for computational uncertainty analysis. The software provides the following functionality:
• Compiles a database of experimental measurements The software cannot be used out of the box. Users must create an interface to their own software, and that interface will be specific to the user's application. Two examples of how to write an interface are provided. One is a toy model that is intended to be as complete as possible while also simple. The other is an interface to the reaction kinetics program Cantera (http://cantera.org), which represents a research-level use case with multiple heterogeneous experiments and a highly complex interface to a detailed model.
